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., Negative Mass Defect: Per- and

T Ap— Poly- fluorinated Compounds
Agency
Formula Mass C H N O P S Cli F
12.000000 P4 15.884%15 30.873762 31.872071 34.9688853 18.888403
CgHyg 114.1408506 8
CgH.s0, 1441150298 8 2
CgHOF,,  413.9737023 8 2 15
CgHOF,,  429.9686169 8 3 15
CgHO,SF,,  499.937494 8 3 1 17
Octane
Octanoic acid
PFOA
Perfluoro-4-ether-octanoic acid
PFOS

Mass fragments of per and poly fluorinated compounds conserve negative mass defect

Gffice of Research and Development
National Exposurs Research Lab/ Human Exposure and Atmospheric Science Division
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TABLE 3. Measured Concentrations at the Eeven Sites with the Highest Total Concentrations of PFCs in the Cape Fear Biver
Basin® {See Figure 1 for locations)

g12 Ci1 ¢10 £y ] g7 C6 PFOS PFHE PFBS
river {ngfL} fng/L) {ng/L} {ng/L} ingfL} ing/L) mg/ly g/l ngfl}  (ngfl)  totsl (ngfl)

Haw River 446 52.1 120 1% 287 118 21.7 127 8.43 541 842
Haw River 3.20 287 112 157 200 66.8 14.5 324 787 267 626
Haw River 3.29 27.6 109 157 191 59.2 13.7 364 948 304 609
Haw Hiver 1.88 20.0 882 151 207 13.2 315 7.42 574
tributary to Cape Fear 2.26 15.0 19.6 71.2 £3.6 23.0 30.0  3.386 531
Haw River 1.18 8.87 31.0 72.1 182 13.8 312 7.70 376
Cape Fear River < LOQ 3.34 12.2 348 70.3 784 667 5E9 227
Cape Fear River 1.14 6.39 17.2 387 71.5 9.38 50.4 482 223
Caps Fear River 1.23 6.75 17.1 38.0 72.7 23. 7.05 407 410 211
0 Cape Fear River < L0OQ 7.55 19.3 31.2 46.8 4.62 563 6.84 . 189
1 Little River = L0 = L0Q 2.17 2.24 12.8 3.23 132 264 : 185

=
=

1
Z
3
4
5
g
7
8
9
1
1

* Halicized values show maximal concentrations of each compound.

e Fear River
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Fayetteville, NC (Cape Fear River)
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UPLC MS/MS System
UPLC -~ Waters Acquily

MSMS - Micromass Quatro
Framier XE

Codumn - Acquity URPLC BEH C18
1.7 um 2.1x50 mm

Gradient separation
A 2mM Ammonium Acelate
8 Methano

HPLC/TOFMS System
HEPLC - Agilent 1100

TOFMS - Agilent LG/MSD TOF

Cotumn ~ Agllent Eclipse Plus C18
3.5 um 3.0x50 mm
oustom packed

Gradisrnt separation
A 2o Armnoniu Acelsle
B Methanol

Figure 2. Picture of the {a} UPLC/MS/MS and {(b) LC/TOFMS systems
used
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Traditional PFCs found in Cape Fear Water

Erndronmental Proteciion

Agency
Analyte 001 002 003 004 005 006 007 008 008 009
C4 23 502 3761 6 4 0 8 7 5 3
Cc5 441 5607 43590% 17 9 1 32 46 12 9
PFBS 4 5 3 4 5 2 9 5 6 4
C6 17 90 434 18 12 2 27 16 18 14
c7 37 599 3873 14 17 0 11 20 21 9
PFHS 7 12 10 9 7 4 9 10 9 22
8 32 39 71 33 25 2 38 36 41 18
o 13 34 127 7 11 1 6 8 11 5
PFOS 19 27 26 17 23 0] 0 16 18 14
C10 10 17 12 11 0 3 3 8 10 5

items in red exceed the standard curve high end of 500 ng/L; 10x diluted and re analyzed; * still exceed curve and are estimated

Gffice of Research and Development

National Exposurs Research Lab/ Human Exposure and Atmospheric Science Division
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Mass Profiler - Agilent

Mass vs. Retention Time
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Mass Defect all features {Upstream vs Downstream)
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Target Compound CAS # 13252-13-6

Molecular Formula = CF,,O,

Formula Weight = 329.0453838
Composition = C(21.90%) F(63.51%) O(14.59%)
Monoisotopic Mass = 328.967728 Da

F [M-H]- = 327.960451 Da

Synquest Laboratories - Undecafluoro-2-methyl-3-oxahexanoic acid

ED_002878_00003619-00017



£ F
Solvay's product (CAS No. 328238-24-8)

£

N(Et) ;-PFBS (CAS No. 25628-08-4)
H
?w % {i:& 5
.w' o A o N
£, M AN

3’:;&%&
CoHls

B:2 FTSA (CAS No. 27618497-2)
?sg ?ﬁ F’?g ?”1
f‘" “"m f“" "’M x"‘” M .f’” N
f:g f% i“’%
F-83 (CASB No, 754925547}

F2 F, F2

x”" ”’M ,/“" % x’" '
5‘% %

F-53B (CAS No. 73606-19-6)
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Isotope Cluster Scoring 0
1 F
gzi%?gﬁ?;?f&F‘rmactmm EX, CTQ H F22 @6
Agency F
:
¥in T [-BE5 Soan (B 23845 477 min, & Soang) Frag=30 0V WorklistDale? 4 Sublract
EE ©GRE BAZT
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. 100%
&
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25
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Molecular Formula = CHF, O,

Monoisotopic Mass = 377.959748 Da
[M-H}- =376.952472 Da

Molecular Formula = C;HF O,

Monoisotopic Mass = 311.968027 Da
[M-H}- =310.96075 Da

Molecular Formula = C,HF,0,

Monoisotopic Mass = 245.976306 Da
[M-H}- = 244969029 Da

Molecular Formula = C,HF,0,

Monoisotopic Mass = 179.984585 Da
[M-H}- =178.977308 Da
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x10 6

0.95-
0.9+
0.85-
0.8
0.75-
0.7
0.65-
0.6+
0.55-
0.5+
0.45-
0.4+
0.35-
0.3-
0.25-
0.2
0.15-
0.1+
0.05-

United States
Erpvivonmental Protection
Agency

Additional n-mers*

-ESI Scan (6.547-6.646 min, 7 Scans) Frag=80.0V WorklistData6.d Subtract

Proton Bound Dimer

ium Bound Dimer

2 NaL

Fraseny
Sodium Bound Trimer _
Sodium Bound Tetramer
11958858
IR 3HINEL
200.9785 1297.9532
117.9031 285-39,75 418.!:)414 573.317¢ 688.9220 862.8761 952.1048 1110.8436 . -l 1391.6219 5107836 1662.7571

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700

Counts vs. Mass-to-Charge (m/z)

* Trier, X.; Granby, K.; Christensen, J. H., Tools to discover anionic and nonionic polyfluorinated alkyl
surfactants by liquid chromatography electrospray ionisation mass spectrometry. J. Chromatogr. A

2011, 7218, (40), 7094-104.

Gffice of Research and Development

National Exposurs Research Lab/ Human Exposure and Atmospheric Science Division
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Sample ID Mounitoring PIOA
{(Monitoring Well Description) Date {ug/L)
MW-1413
Omnsite monitoring weil located on the west side of the inactive RN
Biostudge Lagoon area in the surficial groundwater bencath a 06-06-2013 0.045
tocal clay feature; South of the PPA Manufacturing Facility.

MW-15D

Oansite monitoring well located on the west side of the River
Sediment Basins in the surficial groundwater beneath a local
clay feature; South of the PPA Manufacturing Facility.

MW-16D

Onsite monitoring well located northeast of the Fire House in
the swiiicial groundwater beneath a focal clay feature;
Southwest of the PPA Manufacturing Facility,

MW-17D

Onsite monitoring well located west of the Administration
Building in the surficial groundwater beneath & local clay
feature; West of the PPA Manufacturing Facility,
MW-16D

Onsite monitoring well located upgradient of th

Comumon Sump in the perched groundwater abovea
feature; Southeast of the PPA Manufacturing Facility.

06-06-2013

06-12-2013

36-19-2013

06-06-2013
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Nafion

18 8- tetratiuore-2-4{1,1,1, 2.3, 3-hexativoro-3- {trifluoro
vinviloxyl-Z-propanviioxyisthanssulfonyi luoride

ChemSpider 1D TTE38

Molecular Formula; G6GF05

Average mass, 448 115112 Da

Ronoisolopic mass: 445 929382 DA

 Systemaiic name

1,82, 2-Tefrafluore-2-001 11,2 3 3-hexafiunro-3-[rifuorovinyliown]-2-
propanylionyethanesulifony! fucride

P OSMILES and inChis

b e s reoord
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Catab 4

£y
b

"CFRO003 & downstream

Molecular Formula = C,HF,.O.S

Monoisotopic Mass = 443.93371 Da
[M-H]- = 442 926433 Da
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zoomed for PFCs Standards Kendrick mass defect

# carbosyliv acids

8 decarbosylated acids

A& sulfonates

= pelomer ssffonates

# phosphinic acids
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